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DISTRIBOTION UNIT AND ELECTRIC CONNECTION BOX INCLODING THE SAME 



BACKGROUND OF THE INVENTION 
1- Field of the Invention 

This invention relates to a distribution xmit for 
implementing a power circuit section for distributing power to 
a plurality of electronic units from a vehicle-installed power 
supply in a vehicle/ such as an automobile/ and an electric 
connection box including the distribution unit* 
2. Description of the Related Art 

Hitherto/ an electric connection box containing fuses and 
relay switches built in a power circuit section provided by 
stacking a plurality of bus bar boards as means for distributing 
power to each electronic unit from a common vehicle-installed 
power supply has been known. 

By the way/ in recent years / a power distributor as a 
distribution xinit having semiconductor switching elements such 
as FETs in place of or together with the relay switches/ 
interposed between input and output terminals has been developed 
to accomplish miniaturization of the electric connection box and 
high-speed switching control. Apower distributor having a power 
circuit section disposed via an insulating layer on the circuit 
di sposi tion face of a heat radiation member from the viewpoint 
of radiating heat generated from semiconductor switching 
elements is also proposed '(for example/ JP-A-2001-319708/ 
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JP-A-2002-1 65336, and JP-A-11-204700) . 

The power circuit section of such a power distributor 
includes a circuit xoain body section disposed on the circuit face 
of a heat radiation member and external connection terminals made 
up of a plurality of specific bus bar ends to electrically connect 
to a vehicle- installed power supply/ various units, etc- The 
circuit main body section is formed in one piece by a resin mold- 
On the other hand, the external connection terminals are gathered 
in a plurality of areas to form a terminal assembly. Such 
external connection terminals include fuse connection tab 
terminals, connector pins, etc., for exaii?>le. 

SUMMRRY OF THE INVENTION 

Although it is made possible to miniaturize the electric 
connection box as the power distributor as described above is 
introduced/ furthermore miniaturizing the electric connection 
box is demanded. 

Therefore/ it is considered that the power distributor is 
made more c<»npact for miniaturizing the electric connection box; 
however, miniaturization of the power distributor involves 
certain limits. 

That is, if the power distributor is more miniaturized, 
the area in v^ich the external' connection terminals are^ 
lessens accordingly and the external connection terminals are 
densely placed accordingly. In the state in which the external 
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connection teritiinals are densely placed^ the creepage distance 
for insulation of each external connection terminal is shortened 
and there is the fear of a short circuit between the external 
connection terminals. Therefore, the area in which the external 
connection terminals are gathered must be reserved as a 
predetermined extent so that such a short circuit does not occur. 
It is difficult to furthermore miniaturize the power distributor, 
particularly the power distributor provided with a plurality of 
terminal asseniblies. 

By the way, as a method of forming external connection 
terminals connected to an external circuit in such a power module, 
for exanqple, the ends of the bus bars provided in the power 
circuit section disposed on the circuit disposition face are 
folded up to form the external connection terminals to be joined 
to an external connector. In the structure/ however, the joining 
direction is limited to the direction of the normal to the circuit 
disposition face. Then, as means for setting the joining 
direction in the direction parallel with the circuit disposition 
face, it is possible to extend the end of the bus bar straightly 
along the circuit disposition face from the power circuit section. 
In this case, the Insertion force at the connecting time with 
a different external terminal propagates directly to the power 
circuit section along- the. .length. dULrection of the:;^^ 
connection terminal and thus it is feared that the bus bar in 
the power circuit section may become deformed or tiiat If the power 
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circuit section is bonded to a heat radiation member, the bond 
face may peel off, etc. , and by extension it is feared that a 
gap may be formed between the power circuit section and the heat 
radiation member, degrading the heat conduction efficiency. 

If the end of the bus bar is extended straightly from the 
power circuit section, the external connection terminal is 
placed near on the circuit disposition face of the heat radiation 
member. Thus/ even if the external connection terminal and the 
heat radiation member are at a distance from each other, if a 
large current or large power occurs, sufficient air insulation 
cannot be ensured and there is the fear of a short circuit. They 
may tenporarily come in contact with each other becaxise of 
vibration, etc.^ and cannot reliably be insulated from each 
other; this is a problem. 

It is therefore an. object of the invention to provide a 
distribution unit for making it possible to iioprove the leakage 
characteristic between external connection terminals according 
to a sixzple configuration and furthermore miniature the unit and 
an electric connection box including the distribution unit* 

Another object of the invention to provide a distribution 
xmit for making it possible to suppress the effect on a power 
circtiit section if external terminals are joined to external 
connection termizials -from the direction roughly-parallel with 
the circuit disposition face/ and moreover ensure reliable 
Insulation. 



According to a first aspect of the invention, there is 
provided a distribution unit including a power circuit section 
including a plurality of bus bars with electronic parts mounted 
on at least some of the bus bars and an insulating case being 
made of an insulating material for covering the power circuit 
section/ characterized in that the ends of a plurality of 
specific bus bars included in the power circuit section are 
projected from a main body section of the power circuit section 
in a state in which they are placed near to each other to form 
fuse connection terminals/ each of the fuse connection terminals 
is formed at a tip with a tip placement part to place a fuse 
terminal, the insulating case is opened in the projection 
direction of the fuse coninection terminals so as to enable the 
fuse terminal to be placed in the tip placement part of the fuse 
connection terminal placed in the Insulating case from the 
outside of the insulating case, and the insulating case is 
provided with a short-circuit prevention section intervening 
between the fuse connection terminals for preventing a short 
circuit between the fuse connection terminals. 

According to the invention, the ends of a plurality of 
specific bus bars are projected from the main body section of 
the power circuit section in a state in which they are placed 
near to. each other to form fuse connection terminals/ so that 
the distribution unit can be made more coiqpact. Since the fuse 
connection terminals are placed in a state in which they are 
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placed near to each other ii- 4. « 

ch other, xt is feared that a short circuit may 

^ ^^^^ 
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the terminal insertion passage is formed as a terminal insertion 
hole. That is, a terminal insertion groove, etc., for inserting 
the terminal is also possible as the terminal insertion passage; 
however, if terminal insertion holes are adopted as the terminal 
insertion passages, the insulating case can be used effectively 
to individually surround the outer peripheral surfaces of the 
fuse connection terminals by the insulating case, and a short 
circuit between the fuse connection terminals can be prevented 
more reliably- 
According to a fourth aspect of the invention, in the 
distribution unit as in the third aspect, the insulating case 
is divided into, a lower case and an upper case, at least either 
of these cases is provided with a terminal guide groove for 
guiding an external connection terminal inserted into the 
terminal insertion hole, and as the lower case and the upper case 
are assembled, the terminal gtiide groove forms the terminal 
insertion hole for the fuse connection terminal* In doing so, 
the fuse connection terminals can be easily inserted into the 
terminal insertion holes simply by assembling both the lower case 
and the upper case in a state in which the external connection 
terToinal is housed in the terminal guide grove provided iii at 
least either of the lower case and the upper case; the assembling 
work is facilitated.. 3--- • --r^.^ • 'cv:zjrj^^<-X'-::'^'z - --ei. >^^:r r -•■ 

According to a fifth aspect of the invention/ there Is 
provided an electric connection box including a distribution 
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unit as in any one of the first to fourth aspects and a bus bar 
board including a plurality of bus bars foxming a power circuit 
connected to the power circuit section of the distribution unit, 
characterized in that the fuse connection terminal is formed as 
a \init side fuse connection terminal/ a part of the bus bar is 
projected from the bus bar board in a direction along the fuse 
connection terminal in the prpximity of the unit side fuse 
connection terminal to form a bus bar board fuse connection 
terminal, and a fuse element is placed saddling the unit side 
fuse connection terminal and the bus bar board side fuse 
connection terminal. 

According to the invention, the electric connection box 
includes the distribution unit that can be made more compact, 
so that the electric connection box itself can be made conpact. 
Moreover, the fuse element is placed saddling the unit side fuse 
connection terminal and the bus bar board side fuse connection 
terminal, so that the occupation area of the bus bar board itself 
can also be reduced as compared with the case where all fuse 
elements are assembled on the board. Since the unit side fuse 
connection terminal and the bus bar board side fuse connection 
terminal are electrically connected through the fuse element, 
the nmnber of connection parts decreases and the structure is 
isin^jlified and the coimectioa' "reliability" ^^^^^^1^^^ 
accordingly as conqpared with the case where bus bar tezminals 
are abutted aigaihst each other and are joined aside from the 
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disposition part of the fuse element. 

According to a sixth aspect of the invention, there is 
provided a distribution unit wherein a power circuit section 
including a plurality of bus bars is disposed on a circuit 
disposition face of a heat radiation laeinber, the distribution 
unit including external connection terminals formed by folding 
up ends of the bus bars placed near to each other from the circuit 
disposition face, a surround wall member being disposed in the 
heat radiation member so as to surround the power circuit section 
including the external coimection terminals # and a connector 
housing having a bottom having terminal through holes into which 
the external connection terminals are inserted and .a hood 
surrounding the external connection terminals projected to the 
opposite side to the circi^t disposition face through the 
terminal through holes^ the connector housing and the external 
connection terminals making up an external connection connector 
that can be joined to a different connector, characterized in 
that at the bottom of the connector housing, an insulating 
projection rib intervening between the external connection 
terminals and having a tip against which the different connector 
is abutted is projected on the tip side of the external connection 
terminals, and that a water resistance layer is formed in a state 
in which at least a part pfr the power: circuit, section is -s 
inside the surround wall member and the water resistance layer 
leads to the inside of the connector housing through the terminal 
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through hole and the top face of the water resistance layer is 
set higher than the bottom of the connector housing and is set 
lower than the tip face of the projection rib- 

Jtocording to the invention / the ends of the bus bars placed 
near to each other are folded up from the circuit disposition 
face to form the external connection terminals, so that the 
distribution unit can be formed more compact. Moreover, the 
surroxand wall member is formed inside with the water resistance 
layer for sealing at least a part of the power circuit section/ 
so that effective water resistance of the power circuit section 
can be provided- The water resistance layer leads to the inside 
of the connector housing through the terminal through hole and 
the top face of the water resistance layer is set higher than 
the bottom of the connector housing, so that the water resistance 
layer being formed in the connector housing can be visually 
recognized and thus the base end parts of the external connection 
tentd.nals can be sealed reliably with the water resistance layer 
and insulation at the base end parts of the external connection 
terminals can be ensured reliably. 

On the other hand, at the bottom of the connector housing, 
the insulating projection rib intervening between the external 
connection terminals and having the tip against which the 
different connector ds abutted is projected on the tip side of 
the external connection terminals/ and the top face of the water 
resistance layer is set lower fchra the projection rib Thiis, 
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for example, if a water drop is deposited on the top face of the 
water resistance layer, the projection rib further projected 
upward from the water resistance layer can serve as a barrier, 
reliably preventing the water drop from causing a direct short 
circuit between the adjacent external connection terminals. 
That is, if the projection rib is embedded in the water resistance 
layer, it is feared that the deposited water drop may easily 
intervene between the external connection terminals and cause 
a direct short circuit between the adjacent external connection 
terminals. According to the invention, the direct short circuit 
between the external connectioia termizials can be prevented 
reliably as described above. 

According to a seventh aspect of the invention, in the 
distribution unit as in the sixth aspect, the connector housing 
is formed at the bottom with a resin reservoir recess sinking 
into the heat radiation member side as the connector abutment 
face against which the tip face of the different connector abuts 
is left, the terminal through holes are made in the formation 
area of the resin reservoir recesS/ the projection rib is 
provided at the connector bottom between the terminal tlirough 
holes, and the tip face of the projection rib is positioned 
corresponding to the connector abutment face. In doing so, the 
tip face of a different connector is abutted not, .only ^ - 
the tip of the projection rib, but also against the connector 
abutment face, "and the insertion force wheii the different 
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connector is inserted and connected can be distributed. 
Therefore, the projection rib can be made thinner and the 
external connection terminals can be placed closer to each other, 
so that the distribution unit can be formed more con?>act. 

According to an eighth aspect of the invention/ there is 
provided a distribution unit including a power circuit section 
including a plurality of bus bars with electronic parts mounted 
on at least some of the bus bars, a heat radiation member having 
a circuit disposition face on which the power circuit section 
is disposed, and a case for covering the power circuit section, 
characterized in that the ends Of a plurality of specific bus 
bars included in the power circuit section are projected from 
the case to form external connection terminals, each of specific 
external connection terxainals of the external connection 
terminals has an upright part rising from the circuit disposition 
face and an extension part extending from the tip of the upright 
part to the outside of the circuit disposition face roughly in 
parallel with the circuit disposition face, a different external 
terminal can be inserted into or removed from the external 
connection tezminal through the tip part side of the extension 
part, and the external connection terminal is provided with a 
deflection regulation part for abutting the upright part for 
regulating cief leqtiOT^ opppsite . side ^to.,. tJi%.,e^ 

direction of the extension part. 

According to the invention, the power circuit section 
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includes the external connection terminals each having the 
upright part rising from the circuit disposition face of the heat 
radiation member and the extension part extending from the tip 
of the i^right part to the outside of the circuit disposition 
face rou^ly in parallel with the circuit disposition face. ThuSf 
to join an external terminal to the external connection terminal 
from the direction roughly parallel with the circuit disposition 
face< the extension part can be placed at a distance from the 
heat radlatiion member in the presence of the upright part and 
a short circuit in the extension part of the external cozmectlon 
terminal can be prevented reliably. The deflection regulation 
part is provided for abutting the upright part for regulating 
deflection on the opposite side to the extension direction of 
the extension part:, so that deflection of the upright part caused 
by the external force (insertion force) acting on the extension 
part at the connecting time with a different external terminal 
can be regulated. That id# the external force (insertion force) 
acting on the extension part at the connecting time with the 
different external terminal can be substantially supported on 
the deflection regulation part. Therefore, the external force 
does not propagate to the power circuit section, the bus bar does 
not become deformed, and a gap is not formed between the power 
circuit section and the heat^ radiation mftmher. If -the^ different 
external terminal is joined to the external coxuiectlon terminal 
from the direction roughly psiraliel wlth~titie~dircult disposition 
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face/ the effect on the power circuit section can be suppressed. 
Moreover, deflection of the upright part is regulated, so that 
a situation in which deflection of the upright part causes the 
extension part to drop into the case can be circumvented 
reliably. 

According to a ninth aspect of the invention, in the 
distribution \mit as in the eighth aspect, the deflection 
regulation part is provided integrally with the case* In doing 
SO/ the external force acting on the extension part at the 
connecting time with a different external terminal can be 
distributed to the case, the durability of the deflection 
regulation part can be improved, and moreover the deflection 
regulation part can be placed at any desired position simply by 
assembling the case; the placement step of the deflection 
regulation part can be thus skipped for improving the 
manufacturing efficiency* 

According to a tenth aspect of the invention, in the 
distribution unit as in the eighth or ninth aspect, at a tip part 
in the extension part of each of the specific external connection 
terminals, a tip slot part into which a different external 
terminal is inserted is formed along the extension direction of 
the extension part. In doing so, the tip slot part regulates 
the insertion direction of a di-f ferent external terminal-to the 
extension direction of the extension part, so that the insertion 
force produced by connect inoix of th"e^ 
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can be reliably supported on the deflection regulation part, 

BRIEF DESCRIPTION OF DRAWINGS 

FIG- 1 is a sectional view to show a distribution unit of 
a first embodiment of the invention in a state in which the 
distribution unit is joined to bus bar boards (some not shown] 
by fuse elements; 

FIG. 2 is a plan view to show the distribution unit of the 
first embodiment of the invention in a state in which an upper 
case of the distribution unit is not shown; 

FIG. 3 is a rear view to show an upper case of the 
distribution unit of the first eznbodiment of the invention; 

FIG- 4 is a top view to show the connection structure of 
fuse connection terminals of the distribution unit of the first 
embodiment of the invention; 

FIG. 5 is an exploded perspective view to show a 
distribution xxnxt according to a second exribodlment of the 
invention; 

FIG- 6 is a perspective view when a surround wall member, 
a resin seal member, and a heat radiation member in the 
distribution unit of the second embodiment of the Invention are 
seen from the opposite side to that in FIG. 5; 

FIG* 7 is. a .sectional. ,vieW:^:Of . the. .main part -of-, the , 
distribution unit of the second embodiment of the invention; 

FIG^ 8A =is a^ plan view l;o show a conhectbr housing of the 
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distribution unit of the second embodiment of the invention and 
FIG. SB is a sectional view taken on line b-b in FIG. 8A; 

FIG* 9 is a perspective view to show the top face of a water 
resistance layer in the connector housing of the distribution 
unit of the second embodiment of the invention; 

FIG^ 10 is an enlarged sectional view of the main part of 
the connector housing of the distribution unit of the second 
embodiment of the invention; 

FIG, 11 is a perspective view to show an FET with its pins 
sealed with a water resistance resin; and 

FIG. 12 is an enlarged sectional view to show the periphery 
of a deflection regulation part in FIG« 1. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Referring now to the acco&^anying drawings, there are 
shown preferred exhbodiments of distribution units according to 
the invention. Here, distribution units each for distributing 
power supplied from a common power stjpply installed in a vehicle, 
etc., to a plurality of electric loads are shown, but the range 
of Ms&s of the distribution units is not limited to it and the 
distribution units can be used in a wide range of applications. 
(First embodiment) 

A dist r ibut i on. unit ..according to a first einbodimentj of ^the 
invention is provided mainly for preventing a short circuit 
between fuse connection termlnalis*; ' ^ ' * . » 
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FIG, 1 i$ a sectional view to show the distribution unit 
of the first entbodiment in a state in which the distribution unit 
is joined to bus bar boards (some not shown) by fuse elements. 
FIG. 2 is a plan view to show the distribution unit in a state 
in which a power circuit section of the distribution unit is 
housed in a lower case of an insulating case (described later) . 

The distribution unit A is housed in an electric connection 
box not shown in the figure vertically, namely, is housed with 
the uf^er part in FIG. 1 upward in the first embodiment^ but the 
placement direction of the distribution unit A is not limited 
to it; for example^ the distr^ibution unit A may be placed 
horizontally. In the descriptio n to follow, the directions when 
the distribution unit A is placed vertically may be used for 
convenience to identify the relative direction between the 
components of the distribution unit. 

The distribution unit A of the first eidbodiment Includes 
a power circuit section 1, a heat radiation member 2 having a 
circuit disposition face 2a on which the power circuit section 
1 is disposed, and an insulting case 3 attached to the heat 
radiation member 2 so as to cover the power circuit section 1, 

The power circuit section 1 includes a bus bar 
implementation board 10 having a plurality of bus bars 10a 
arranged in an -area shaped like; a predetermined polygon , 
convex shape in the first embodiment) In a predetermined pattern 
in the same plane/" ±n the f irst entoodlment'a pattcirri wherfe the^ 
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ends of the bus bars 10a are projected to both margins of the 
area (both upper and lower margins in FIG. 1), a plurality of 
FETs 11 (in the first embodiment/ power MOSFETs) of electronic 
parts intervening between input terminal bus bars 10a and output 
terminal bus bars 10a of the bus bars 10a making up the bus bar 
implementation board 10, a plurality of relays 12 intervening 
between predetermined bus bars 10a, and a control circuit board 
13 being bonded to one side of the bus bar implementation board 
10 (in FIG. 1/ the right side) and having a control circuit for 
controlling the switching operation of the FETs 11 and some 
relays 12, as shown in FIGS* 1 and 2. The FETs 11 and some relays 
12 are mounted on both the bus bar inqplementation board 10 and 
the control circuit board 13, namely, are electrically connected 
thereto ♦ 

As shown in FIGS . 1 and 2, the FET 11 is shaped roughly 
like a rectangular parallelepiped and has a plurality of (in the 
first embodiment, two) pins 11a projected on one side, the pins 
being electrically connected to the bus bar implementation board 
10 and the control circuit board 13. On the other hand, the relay 
12 is shaped roughly like a rectangular parallelepiped and is 
formed at lower ends with a plurality of (in the first exnbodiment, 
eight) pins 11a projected on sides along the bus bar 
in^lementation board ,10, the^pins. being^ electrically connected 
to the bus bar implementation board 10. 

The power circuit section' 1 Is formed in both' tqpper and 
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lower xuargins with external connection terminals 14 and 15 
provided by bending ends of specific bus bars 10a of the bus bars 
10a to which external terminals are connected* In other words, 
the bus bars lOa are placed in a pattern such that the ends of 
the specific bus bars 10a are projected from a main body section 
la of the power circuit section 1/ and the ends of the bus bars 
10a of the bus bars 10a are bent^ forming the external connection 
terminals 14 and 15 . The main body section la of the power circuit 
section 1 refers to the portion of the power circuit section 1 
contained in the area shaped like the predetermined polygon* The 
external connection terminals 14 and IS function, for exaii^le, 
as input terminals connected to the vehicle-installed power 
supply (not shown)/ fuse connection terminals 15 connected 
through fuse elements 50 to a bus bar board B (described later) , 
output terminals connected to various electronic units (not 
shown) f signal input terminals for transmitting an operation 
control signal to the BETs 11^ or the like; groups of the external 
connection terminals which are grouped by function are placed 
in rows in a state in which they are gathered in predetermined 
areas (in the first embodiment/ five areas) to form terminal 
assemblies 16. . 

Specifically, in the first embodiment, the ends of the 
specific bus bars. lOa.. are ^fplded^MP in. the ..lp3f.e^^ Mrgin of 
the bus bar implementation board 10 to form the connector 
connection terminals 14 (first external connection terminals) 
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projected to the right side in FIG- 1 (opposite side to the side 
of the heat radiation member 2 described later) , and the 
connector connection terminals 14 are gathered in four 
predetermined areas to form first terminal assemblies 16a as 
shown in FIG. 2. In other words, the first terminal assembly 
16a is made up of the connector connection terminals 14 placed 
in a row in a predetermined direction. On the other handr the 
ends of the specific bus bars are bent each like a letter L In 
the upper end margin of the bus bar implementation board 10 to 
form the fuse connection terminals 15 (second external 
connection terminals) projected 'upward (in the direction along 
the circuit disposition face 2a) / and the fuse connection 
terminals 15 are densely aggregated in one predetermined area 
to form a second terminal assembly 16b. The fuse connection 
terminal 15 has an upright part 15a rising from the circuit 
disposition faice 2a and an extension part 15b extending from the 
tip of the upright pert I5a to the outside of the circuit 
disposition face 2a almost in parallel with the circuit 
disposition face 2a. ■ 

The connector connection terminals 14 are surrounded by 
a connector female housing 17 formed in the Insulating case 3 
for each first terminal assembly 16a. On the other hand, the 
fuse connection., terminal.. 15. ^is;.:^imed..,at^:a^;%tip wi 
placement part 15c to place a leg fuse element 50, as shown in 
FIG. 2. Particularly, the fuse connection terminals 15 include 
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those having a bifurcated tip for easy insertion of the leg fuse 
element 50. The extension parts 15b include extension parts each 
having a tip part cut like a letter V along the extension 
direction of the extension part 15b to form a tip slot part 15c 
into which a terminal 50a of the leg fuse element 50 can be 
inserted from the extension direction of the extension part 15b. 
That is, the second external connection terminals 15 correspond 
to external connection terminals* 

The external connection terminals 14^ 15 are not limited 
to those formed by bending as in the first embodiment/ they may 
be extended linearly from the pdwer circuit section 1 along the 
circuit disposition face 2a (described later) . The shape of the 
bus bar implementation board 10 and the placement pattern of the 
bus bars 10a are not limited and the £XTs 11 and the relays 12 
can also be replaced with other electronic parts such as an LSI 
and a thyristor. Further, the control circuit board 13 can also 
be changed so that it is placed above the FET 11. 

The heat radiation member 2 has a lateral convex plate 
shape; for example, the whole is formed of a material having 
excellent thermal conductivity such as aluminum-based metal and 
the top face is formed as the flat circuit disposition face 2a. 
A circuit disposition area in which the power circuit section 
1 is disposed is . provided- on; the rcircuiti disposition;- face 2a/ 
and an insiilating layer (not shown) is provided so as to extend 
off the area. That is, the power circuit section 1 is disposed 
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via the insulating layer on the circuit disposition face 2a of 
the heat radiation member 2. The. insulating layer is thennally 
connected to the heat radiation member 2; for example, it is 
formed by applying and drying an adhesive having high insulting 
properties (for exait^jle^ an adhesive made of an epoxy-based resin, 
a silicone-based adhesive^ etc.,) or by putting an Insulating 
sheet on the circuit disposition face 2a, The insulating layer 
may be of a single- layer structure or a multi-layer structure - 

The heat radiation member 2 may be formed by projecting 
a heat radiation fin, a heat radiation pin, etc., on the opposite 
side to the circuit disposition face 2a for enhancing the heat 
radiation efficiency* Further, the heat radiation fin, the heat 
radiation pin, etc., maybe formed with asperities for ezihancing 
the heat radiation efficiency. 

The insulating case 3 Is provided for covering the power 
circuit section 1 to provide the insulating properties of the 
power circuit section 1, and is opened in the projection 
direction of the fuse connection terminals 15 so that the fuse 
terminal 50 can be placed from the outside of the insulating case 
3 in the tip plac^aent part 15c of the fuse connection terminal 
15 of the power circuit section 1 placed in the insulating case 
3. In the first embodiment, the Insulating case 3 is formed of 
an insulating mat e3^ial andril3^1^x<^ case? S^^i^an a:ipper case> ^ 

7, and a seal member 4 disposed on the lower end face of the lower 
case 5* > ^ 
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The lower case 5 is formed like a tube along the periphery 
of the circuit disposition face 2a of the heat radiation member 
2 so that it can surround the power circuit section 1/ as shown 
in FIGS, 1 and 2. That is, the lower case 5 is shaped so as to 
surround the circuit disposition area of the heat radiation 
member 2 . Specifically/ the lower case 5 has the peripheral wall 
height higher than the pins 11a, 12a of the various electronic 
parts 11, 12 (in the first embodiment, the EBTs 11, the relays 
12) mounted on the power circuit section 1/ preferably higher 
than the various electronic parts 11, 12. That is, the lower 
case 5 can surround the power circuit section 1 containing at 
least the pins 11a, 12a of the various electronic parts 11, 12. 
In the first embodiment, the height of the lower case 5 is set 
higher than the height of the FET 11 mounted on the power circuit 
section 1 and slightly lower than the height of the relay 12. 

The lower case 5 has a lower side flange part 5a projected 
upward in the margin on the opposite side to the heat radiation 
member 2 side, and the lower side flange part 5a is provided with 
a lower side guide groove 5b (terminal guide groove) for 
individually guiding the fuse connection terminal 15, as shown 
in FIGS. 1 and 2. The lower side guide groove 5b has a width 
and a length provided corresponding to the extension part 15b 
of the fuse connection terminal ISv Therefore/ ^ the extensions- 
part 15b of the fuse connection teminal 15 is housed in the lower 
side guide groove^ 5b' and the half face of the extension part 15b 
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(the half face on the heat radiation member 2 side) is covered. 
Almost at the center of the lower side guide groove 5b in the 
width direction thereof/ a pin retention groove 5c is provided 
along the length direction. A pin 50a of the fuse element 50 
(described later) is inserted into the pin retention groove 5c/ 
and the length of the pin retention groove 5c is set appropriately 
in response to the pin 50a • 

The lower case 5 is attached via the seal member 4 to the 
circuit disposition area of the heat radiation mexnber 2, and a 
seal member fill groove 5d filled with the seal member 4 is formed 
on the end face on the heat radiation mexdber 2 side. 

The seal mexnber 4 is formed like a perimeter shape 
surrcxmding the circuit disposition area and can be hermetically 
fitted into the seal member fill groove 5d« The seal member 4 
is provided for temporarily preventing a liquid insulating resin 
(described later) from leaScing from the lower case 5 until the 
insulating resin hardens and therefore the seal member 4 does 
not require dxirability over a long term and can use a 
con^aratively inexpensive material* The seal member 4 Is not 
limited; a material having given elasticity, for example/ 
expanded rubber is used preferably from the viewpoint of reliably 
closing the gap between the lower case 5 and the heat radiation 
member 2. The , material us not ^limited 

either; preferably chloroprene rxibhex, etc., is used from the 
viewpoint of cost efficiency, universal use, workability, etc. 
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On the other hand, the upper case 7 has a lateral convex 
plate shape corresponding to the upper end opening of the lower 
case 5 and is formed with the inner center made concave as shown 
in FIGS. 1 and 3. The upper case 7 includes an upper case main 
body 7a, an \flpper side flange part 7b provided in the upper end 
margin of the upper case main body 7a and superposed on the lower 
side flange part 5a of the lower case 5/ a deflection regulation 
part 7c projected to the left side (heat radiation member 2 side) 
on the base end side of the upper side flange part 7b in the inner 
face of the upper end of the upper case main body 7a, and the 
above-mentioned connector female housing 17 projected to the 
right side in the outer face of the lower end of the upper case 
main body 7a. 

The upper side flange part 7b has an outer face formed flush 
with the upper case madLn body 7a and has an inner face provided 
with an upper side guide groove 7d for guiding the fuse connection 
terminal IS along the projection direction of the upper side 
flange part 7b* Like the lower side guide groove 5b, the upper 
side guide groove 7d also has a width and a length provided 
corresponding to the extension part 15b of the fuse connection 
terminal 15. When the extension part 15b of the fiise connection 
terminal 15 is housed in the upper side guide groove 7d/ the half 
face of the extension part l-5b .4the;:haif::;^face .on 
side to the heat radiation member 2) is covered* 

Therefore, as the lower case 5 and the upper case 7 are 
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assembled/ the upper side guide groove 7d and the lower side guide 
groove Sb form terminal insertion holes 20 for individually 
inserting the fuse connection tenainals 15, as shovm in FIG- 4. 
The insulating case 3 portion between the terminal insertion 
holes 20 corresponds to a short-circuit prevention section 21 • 
That is, the short-circuit prevention section 21 in the first 
embodiment is formed integrally with the lower case 5 and the 
upper case 7 and is provided by combining the lower case 5 and 
the upper case 7. Almost at the center of the upper side guide 
groove 7d in the width direction thereof^ a pin retention groove 
7e is also provided along the length direction as with the lower 
side guide groove 5b. 

The deflection regulation part 7c regulates deflection of 
the upright part 15a as the extension part 15b is pushed when 
any other terminal such as external terminal is connected to the 
fuse connection terminal 15. The deflection regulation part 7c 
is projected to the left side in the inner face of the upper case 
7. The deflection regulation part 7c is placed in a state in 
which a face 7f opposed to the upright part 15a of the fuse 
connection terminal 15 abuts or is a little distant from the 
upright part 15a with the upper case 7 fitted into the lower case 
5 housing the power circuit section 1, as shown in FIGS. 1 and 
12- That is, the deflection regulation^part <7c: is.rprovidedi;:so 
as to support the upright part 15a of the fuse connection terminal 
15 at a position opposite to the extension direction of the 
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extension part 15b. In the first embodiment, one continuous 
deflection regulation part 7c is provided for a plurality of fuse 
connection terminals 15/ as shown in FIGS, 3 and 12; however, 
deflection regulation parts may be provided in a one-to-one 
correspondence with the fuse connection terminals 15. The 
deflection regulation part 7c need not be provided for all fuse 
connection terminals 15 and can be skipped for some of them as 
required. The deflection regulation part 7 c is roughly 
rectangular in cross section. 

The connector f^oaale housing 17 is provided corresponding 
to the first terminal assembly 16a made up of the coTinector 
connection terminals 14. That iS/ at the lower end of the upper 
case main body 7a, to project each connector connection texTiiinal 
14 from the insulating case 3, terminal through holes 22 are 
provided lin rows in a one-to-one correspondence with the 
connector connection terminals 14 along the lower margin of the 
upper case main body 7a. The tubular female ho\ising 17 is 
provided so as to surround the terminal through holes 22 for each 
first terminal assembly 16a. The connector connection terminals 
14 can be projected through the terminal through holes 22 into 
the female housing 17. The female housing 17 and the connector 
connection terminals 14 make up an external connection connector 
that can be coupled to^- another .connector ^haying^ a^^^^ 

Next, assembling the described distribution unit A will 
be discussed. 
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To begin with, the seal member 4 is filled hermetically 
into the seal member fill groove 5d of the lower case 5 and then 
the lower case 5 is attached to the heat radiation meinber 2 with 
the seal member 4 brought into intimate contract with the top 
of the circuit disposition face 2a surrounding the circuit 
disposition area of the heat radiation member 2. To attach the 
lower case S to the heat radiation member 2, a known attachment 
method Of attaching proper parts of the lower case 5 with 
mechanical fixing parts of screws, bolts, etc., or an adhesive 
or the like, for example, is adopted, 'to use a resin having an 
adhesive property as insulating resin described later, the lower 
case 5 may be attached to the heat radiation member 2 by temporary 
tacking. 

trhe power circuit section 1 is disposed in the circuit 
disposition area surrounded by the lower case 5. Specifically, 
while the fuse connection terminals 15 are housed in the lower 
side guide groove 5b of the lower case 5, the power circuit 
section 1 is bonded with an adhesive having high thennal 
conductivity, for example, or if a component to be grounded in 
the bus bar 10a is contained, the bus bar lOa is screwed into 
the heat radiation member 2, whereby the power circuit section 
1 is disposed in the circuit disposition area on the circuit 
disposition^ face 2a of "tixiB-h^-^£i^ii M^er'T via!' W " 
insulating layer - 

Here, to adopt an adhesive to attach the power circuit 
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section 1 to the circuit disposition area of the heat radiation 
member 2, preferably the same adhesive as the adhesive forming 
the insulating layer (in the embodiment, adhesive made of 
epoxy-based resin) is used. That is, for example^ if a pin hole 
occurs when the insulting layer is formed/ the pin hole is filled 
up in the applying work of the adhesive and the adhesive for 
bonding the power circuit section 1 forms a part of the insulting 
layer / so that the power circuit section 1 and the heat radiation 
member 2 can be reliably insulated from each other. 

In this state/ a predetermined amount of liquid insulating 
resin is filled into the space Surrounded by the lower case 5 
and the insulating resin is hardened to form the insulating layer 
6. This insulating layer 6 is formed to the he;ight for sealing 
the bus bar implementation board 10 and the control circuit board 
13 except the first terminal assemblies or the fuse connection 
terminals 15 and sealing at least the pins of the various 
electronic parts 11 and 12 mounted on the power circuit section 
1. As the insulating layer 6 is thus formed/ if the bus bars 
lOa fonaing the power circuit section 1 are placed near to each 
other/ a short circuit between the bus bars 10a can be prevented 
reliably. If a resin having water resistance/ such as a 
silicone-based resin, is adopted as the insulating resin, a short 
circuit caused i>y water ^ drops #^^^^^^^^^.e Ipe , pr^ 

reliably and the leakage characteristic in the power circuit 
section 1 is improved still more. The deflection regulation part 
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7c provided in the upper case 7 is positioned on the opposite 
side to the extension direction of the extension part 15b in the 
upright part 15a of the second external connection terminal 15 
for regulating deflection of the upright part 15a. 

The upper case 7 is attached with the upper end opening 
of the lower case 5 covered. Specifically, the tjpper case 7 is 
attached to the lower case 5 with retention members of retention 
pieces/ etc«/ (not shown) or by bonding, adhesion, welding/ etc. 
At this time, the connector connection terminals 14 of the power 
circuit section 1 are projected through the terminal through 
holes 22 of the upper case 7 into the female housing 17; on the 
other hand, each fuse connection terminal 15 has the extension 
part 15b inserted into the corresponding teiminal insertion hole 
20. The deflection regulation part 7c provided in the upper case 
7 is positioned on the opposite side to the extension direction 
of the extension part 15b in the xipright part 15a of the second 
external connection terminal 15 for regulating deflection of the 
upright part 15a, 

Thus/ in the distribution imit A, the power circuit section 
1 is disposed on the circuit disposition face 2a of the heat 
radiation meiober 2 via the insulating layer, and the insulating 
case 3 is attached to the heat radiation m^nber 2 so as to cover 
the power circuit section-1 i: Specif ically/i; each fuse iconnect ion - 
terminal 15 has the extension part 15b inserted into the 
corresponding terminal insertion hole 20 of the Insulating case 



30 



3 and the portion between the terminal insertion holes 20 in the 
insulating case 3 is formed as the short-circuit prevention 
section 21 between the extension parts 15b of the fuse connection 
terminals 15 making up one second terminal assembly 16b for 
reliably preventing a short circuit between the extension parts 
iSb of the adjacent fuse connection terminals 15 • 

The upper case 7 of the insulating case 3 is provided with 
the deflection regulation part 7c for supporting the upright part 
15a of the fuse connection terminal 15 from the opposite side 
to the extension direction of the extension part 15b ^ preventing 
the upright part 15a of the fuse connection terminal 15 from being 
deflected to prevent the extension part 15b from being slip 
through the terminal through holes 22 . 

In the distribution unit A assembled as described above/ 
the short-circuit prevention section 21 as a part of the 
insulating case 3 intervenes between the fuse connection 
terminals 15 as an assembly, so that a short circuit between the 
external connection terminals of the first, second terminal 
assembly Is prevented effectively. Therefore, the leakage 
characteristic between the first, the fuse connection terminals 
14, 15 can be improved according to the simple configuration. 
As the leakage characteristic is thus improved, the first, the 
fuse connection : t erminalsr 14 15 }^can becdensely aggregated and 
the distribution unit A can be formed more compact. 

The distribution unit A is housed in ah electric connection 
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box (not shown) and is electrically connected through the fuse 
element 50 to a bus bar 51 of the bus bar board B housed in the 
electric connection box. That is, the bus bar board B is made 
up of alternate layers of bus bar layers made of metal plates 
and insulating layers made of insulating plates and is provided 
in the periphery with bus bar board side fuse connection terminal 
51 connected to the fuse connection terminal 15 of the 
distribution lanit A. The bus bar board side fuse connection 
terminal 51 and the fuse connection terminal 15 as unit side fuse 
connection terminal are placed side by side so as to project 
substantially in the same direction, and the fuse element SO is 
placed so as to straddle the fuse connection terminals 51 and 
15- ThuS/ in the electric connection box of the first embodiment, 
the fuse element 50 is placed saddling the unit side fuse 
connection terminal 15 and the Tous bar board side fuse connection 
terminal 51/ so that the occupation area of the bus bar board 
itself can also be reduced as compared with the case where all 
fuse elements are assembled on the board* Since the fuse 
connection terminal 15 and the bus bar board side fuse connection 
terminal 51 are electrically connected through the fuse element 
50, the number of connection parts decreases and the structure 
is sia^Jlified and the connection reliability is enhanced 
accordingly as-compared-^wtt^^^^^^ 

are abutted against each other and are joined aside from the 
disposition part of the fuise element 50. 
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In the distribution unit A, the power circuit section 1 
is disposed on the circuit disposition face 2a of the heat 
radiation member 2 via the insulating layer, and the case 3 is 
attached to the heat radiation member 2 so as to cover the power 
circuit section 1, The power circuit section 1 is provided with 
the second external connection terminals 15 each having the 
upright part 15a and the extension part 15b. Thus, to join the 
terxainal 50a of the fuse element 50 to the second external 
connection terminal 15 from the direction roughly parallel with 
the circuit disposition face 2a/ the extension part ISb can be 
placed at a distance from the lieat radiation m^iber 2 in the 
presence of the upright part 15a and a short circuit in the 
extension part 15b of the second external connection terminal 
15 can be prevented reliably. The tip slot part 15c is provided 
at the tip part of the extension part 15b of the second external 
connection terminal 15 and the terminal 50a of the fuse element 
50 can be inserted into the tip slot part 15c. On the other hand, 
the upper case 7 of the case 3 is provided with the deflection 
regulation part 7c for supporting the upright part 15a of the 
second external connection terminal 15 from the opposite side 
to the extension direction of the extension part 15b/ preventing 
the upright part 15a of the second external connection terminal 
15 from being deflected when the terminal ^ 50a of ^ the fuse element 
50 is inserted to prevent the power circuit section 1 from being 
strip from the circuit disposition face 2a of the heat radiation 
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meitODer 2. That is, the external force (insertion force) acting 
on the extension part 15b at the connecting time with the tenainal 
50a of the fuse element 50 can be substantially supported on the 
deflection regulation part 7c. Therefore, the external force 
does hot propagate to the power circuit section 1, the bus bar 
10a does not become deformed/ and a gap is not formed between 
the power circuit section 1 and the heat radiation member 2. If 
the fuse element 50 is joined to the second external connection 
terminal 15 from the direction roughly parallel with the circuit 
disposition face 2a, the effect on the power circuit section 1 
can be suppressed. Moreover, deflection of the upright part 15a 
is regulated, so that a situation in which deflection of the 
upright part 15a causes the extension part I5b to drop into the 
case 3 can be circumtvented reliably. 

Although the distribution unit A according to the first 
enibodiment has been described, it Is to be understood that the 
distribution unit A according to the invention is not limited 
to the first embodiment and various modifications can be made 
without departing from the spirit artd the scope of the invention. 
For exasqple^ the following modifications can be made: 

(1) In the first embodiment, the fuse connection terminals 
15 are inserted into the terminal insertion holes 20 made in the 
insulating case 3 and the portion between the -terminal^insertion 
holes 20 in the insulating case 3 functions as the short-circuit 
prevention section, but the specific structure of the 
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short-circuit prevention section is not limited. For example, 
the insulating case 3 may be formed with a terminal insertion 
groove in place of the terminal insertion holes 20 and the fuse 
connection terminals may be inserted along the bottom of the 
terminal insertion groove. However, if the fuse connection 
terminals 15 are inserted into the terminal insertion holes 20 
as in the first embodiment, the outer periphery of each fuse 
connection terminal 15 is taken into the corresponding part of 
the insulating case and thus a short circuit can be prevented 
more reliably. 

(2) In the first embodiment, the lower case 5 may be formed 
in the inner face of the peripheral wall with a plurality of 
upright part housing grooves communicating with the lower side 
guide groove 5b and the upright parts 15a of the fuse connection 
terminals 15 may be housed in the upright part housing grooves 
individually. Xn doing so, if the upright parts 15a of the fuse 
connection terminals 15 are placed near to each other, a short 
circuit between the adjacent upright parts can be prevented 
reliably and the leakage characteristic is improved still more. 

(3) In the first embodiments the insulating case 3 is 
divided into the lower case 5 and the upper case 7, which are 
cosibined to form the terminal insertion holes 20, but the 
specific structure of tdie jjisulating caser^^is not^iindteid.r For 
example, an insulting case formed in one piece may be used. 
However, in the configuration as in the first embodiment ^ the 
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fuse connection texminals 15 can be easily inserted into th 
terminal insertion holes 20 simply by combining the lower case 
5 and the upper case 7 with the fuse connection terminals 15 
housed in the terminal guide groove 5b of the lower case 5 and 
the terminal guide groove 7d of the upper case 1 , ao that the 
assexQbling work is facilitated. 

(4) In the case where the ins\ilating case 3 is divided as 
in the first embodiment/ the terminal guide groove 5b/ 7d may 
be provided in either of the lower case 5 and the yjpper case 7 
rather than both of them and the lower case 5 and the upper case 
7 may be combined to form the terminal insertion holes. 

(5) In the embodiment/ one continuous formed deflection 
regulatio n part 7c is provi ded for a plurality of s econd external 
connection terminals 15; however, deflection regulation parts 
may be provided in a one-to-one correspondence with the second 
external connection ^terminals 15, 

(6) In the description of the embodiment/ the deflection 
regulation part 7c is provided integrally with the i^per case 
7/ but may be provided separately from the upper case. For 
exaiK^le, after the power circuit section 1 is disposed in the 
lower case 5, the deflection regulation part for supporting the 
upright part 15a of the second external connection terminal 15 
may be attached- to the lower case 5. However/: as the. deflection 
regulation part is provided integrally with the upper case, the 
external force acting on the extension part at the connecting 
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tiroe with another external terminal can be distributed to the 
case, the durability of the deflection regulation part can be 
improved, and moreover the deflection regulation part can be 
placed at any desired position simply by assembling the case; 
the placement step of the deflection regulation part can be thus 
skipped for iii^jroving the manufacturing efficiency. 
(Second embodiment) 

A distribution \mit according to a second embodiment of 
the invention is provided entirely for preventing a short circuit 
between connector connection terminals. 

FIG. 5 is an exploded perspective view to show the 
distribution unit according to the second embodiment. The 
distribution unit includes a power circuit section 101 
containing a plurality of bus bars 110, a heat radiation member 

102 on which the power circuit section 101 is disposed via an 
insulating layer 105, and a case 103 to cover the power circuit 
section 101. As shown in FIG. 1, the case 103 and the heat 
radiation member 102 are joined to each other with a resin seal 
member 104 provided in the case 103 sandwiched between the case 

103 and the heat radiation member 102 and in this state ^ a water 
resistance resin is filled to form a water resistance layer 106. 

The power circuit section 101 includes a bus bar 
iit^lementation board 111 having a plurality of bus bars 110 
arranged in an area shaped like a predetermined polygon 
(rectangle in the second embodiment) in a predetermined pattern 
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in the same plane, in the second embodiment a pattern where the 
ends of the bus bars 110 are projected to both margins of the 
area (both left and right margins in FIG. 5) , a plurality of FETs 
112 of semiconductor switching elements intervening between 
input terminal bus bars and output terminal bus bars of the bus 
bars 110, and a control circuit board 113 being bonded to one 
side of the bus bar implementation board 111 (in FIG- 1, the top) 
and having a control circuit for controlling the switching 
operation of the FETs 112 • The FETs 112 are mounted on both 
the bus bar implementation board 111 and the control circuit 
board 113, namely, are electrically connected thereto. 

Thus, in the power circuit section 101, the bus bar 
implementation board 111 and the control circuit board 113 are 
directly joined to each other and the FETs 112 are electrically 
connected to the bus bar iitplementation board 111 and the control 
circuit board 113, so that the power circuit section 101 can be 
formed compact particularly in the thickness direction. 

As shown in FIG. 5, ends of predetermined bus bars 110 in 
the bus bar implementation board 111 are folded up each to a 
predetermined shape to form external connection terminals 114- 
In the second embodiment, the ends of the bus bars 110 projected 
to both left and right margins of the roughly rectangular plane 
area where the bus bar^ 110 are a^rranged m 

perpendicularly to the plane to form the external connection 
terminals 114. The external connection terminals 114 function, 
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for exarople, as input terxoinals connected to a common 
vehicle-installed power supply, output teinainals connected to 
electronic units, or signal input terminals for inputting a 
control signal involved in the switching operation of the FETs 
112. 

As shown in FIGS. 5 and 11/ the FET 112 is shaped roughly 
like a rectangular parallelepiped and has a plurality of (in the 
first embodiment/ two) pins 112a projectfed on one side^ the pins 
being electrically connected to the bus bar iinplementation board 

111 and the control circuit board 113. Specifically/ the ITBT 

112 has source terminal and drain terminal connected to the bus 
bar 110 and gate terminal connected to the control circuit board 
113. 

The control circuit board 113 is implemented as a usual 
printed circuit board, for example; in the second embodiment, 
a thin sheet-like printed circuit board is used. The control 
circuit board 113 is fotmed with through holes 115 at 
predetermined positions (see FIG. 11)/ and the FETs 112 are 
mounted on the bus bars 110 through the through holes 115. 

The shape of the bus bar implementation board 111 and the 
placement pattern of the bus bars 110 can be changed 
appropriately/ and other electronic parts having pins such as 
an LSI and a thyristor can also be used in addition to or in place 
of the FETs 112. Further/ the control circuit board 113 can also 
be changed so that it is placed above the FET 112. 
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For exa&qpXe, the whole of the heat radiation member 102 
is formed of a material having excellent thermal conductivity 
such as aluminum-based metal shaped roughly like a rectangle on 
plan view and the top face is formed as a flat circuit disposition 
face 102a and a plurality of heat radiation fins 120 arranged 
from side to side are projected downward from the lower face of 
the heat radiation member 102, as shown in FIGS- 5 and 6, A 
circuit disposition area in which the power circuit section 101 
is disposed is provided on the circuit disposition face 102a/ 
and the insulating layer 105 is provided in a state in which it 
extends off the area. The insiilating layer 105 Is thermally 
connected to the heat radiation member 102; for example, it is 
formed by applying and drying an adhesive having high insulting 
properties (for exanqple, an adhesive made of an epoxy-based resin, 
a slllcone-based adhesive, etc.,) or by putting an insulating 
sheet on the circuit disposition face 102a. In the second 
embodiment, an adhesive made of an epoxy-based resin having 
excellent Insulting properties and thermal conductivity is 
applied to form the insulating layer 105, 

The heat radiation fins 120 can be omitted as required or 
maybe replaced with heat radiation pins, etc., projected to the 
opposite side to the circuit disposition face 102a. The heat 
radiation -fins, heat, radiation -pins, etc- , may be formed on 
surfaces with narrow grooves, etc., for enlarging the surface 
areas to enhance the heat radiation efficiency. 
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The case 103 is made of an insulating material and includes 
a surround wall member 130 formed like a tubular shape and a lid 
131 for closing an upper end opening 132 of the surround wall 
member 130/ as shown in FIGS* 5 and 6. 

The surround wall member 130 has wall parts 133 with lower 
end faces along the fringes of the circuit disposition face 102a^ 
a skirt section 134 being extended downward from the fringes of 
the wall parts 133 for covering the peripheral sides of the heat 
radiation member 102, and the above-mentioned resin seal member 
104 disposed on the lower end faces of the wall parts 133^ as 
shown in FIGS 5 to 1, so that the surroimd wall member 130 can 
surrowd the power circuit section 101, in other words, the 
circuit disposition area of the heat radiation member 102* 

The wall parts 133 are shaped so as to surround the circuit 

disposition area of the heat radiation member 102; each wall part 

133 includes a first vertical wall part 133a/ a horizontal wall 

part 133b extending to the inside from the tip margin of the first 

vertical wall part 133a, and a second vertical wall part 133c 

extending upward (opposite side to the heat radiation member 102} 

from the tip margin of the horizontal wall part 133b, and a seal 

member fill groove 135 is formed fully over the lower end face 

of the first vertical wall part 133a, as shown in FIG« 7. That 

is, the seal member fill groove 135 is provided so as to surround 

the circuit disposition area of the circuit disposition face 102a 

and is filled with the resin seal member 104. The "seal member 

* 
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fill groove 135 is not limited in cross section; in the second 
embodiment, it is shaped roughly like a letter U in cross section. 

Each wall part 133 has the peripheral wall height set at 
least higher than the pin 112a, etc-, of the FET 112 mounted on 
the power circuit section 101/ preferably higher than the height 
of each PET 112. That is, the wall parts 133 are formed so as 
to be able to surround the power circuit section 101 containing 
various electronic parts (in the second embodiment, the FETs 112) • 
In the second embodiment, the wall part 133 has the peripheral 
wall height set higher than the FETs 112. 

Further, the wall parts 133 are provided so that the upper 
end opening 132 is roughly opposed to the circuit disposition 
area of the circuit disposition face 102a and after the surround 
wall member 130 is attached to the heat radiation member 102, 
the power circuit section 101 disposed on the heat radiation 
member 102 can be visually recognized through the upper end 
opening 132. That is, the xjpper end opening 132 is used to fill 
a water resistance resin as described later and also serves as 
a window used to press the power circuit section 101 in joining 
the power circuit section 101 to the heat radiation member 102* 
In the second enbodiment, each wall part 133 is formed 
integrally with a connector housing 136. That is, the connector 
hous ing 136 has a bottom having, terminal , through hples-l 3.7 into 
which the external connection terminals 114 of the power circuit 
section 101 are inserted and a' hood 138 surroxmding the external 
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connection texminals 114 projected to the opposite side to the 
circuit disposition face 102a through the tenninal through holes 
137, and the connector housing 136 and the external connection 
texminals 114 make up an external connection connector that can 
be joined to another connector. In the second embodiment, the 
bottom of the connector housing 136 is implemented as the 
horizontal wall part 133b. 

Specifically, in the wall parts 133, the terminal through 
holes 137 into which the external connection terminals 114 of 
the power circuit section 101 are inserted are made piercing the 
horizontal wall parts 133b on both the left and right sides of 
the upper end opening 132, and on the top face of the horizontal 
wall part 133b, the hoods 138 for connector formation are 
projected toward the opposite side to the heat radiation member 
102 so as to surround the terminal through holes 137. That is^ 
the hood 138 and the horizontal wall part 133b around the terminal 
through holes 137 make txp the connector housing 136 and the 
connector housing 136 is provided along the length direction of 
each wall part 133 on both the left and right sides of the upper 
end opening 132. One or more external connection terminals 114 
can be projected to the inside of the connector housing 136, and 
the connector housing 136 and one or more external connection 
terminals 114 make up $n external, connection. connector that . can 
be joined to another connector. 

As shown in FIG. 8A/ each terminal through hole 137 is 
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formed in the shape of a cross so that when the external 
connection terminal 114 is inserted, a water resistance resin 
described later can be easily introduced into the connector 
housing 136 while alignment of the external connection terminal 
114 is ensured. The shape of each terminal through hole 137 is 
not liitdted; preferably/ if the terminal through hole 137 is 
formed larger than the cross- sectional shape of the external 
connection terminal 114, it becomes easy to introduce a water 
resistance resin described later into the connector housing 136. 
Further, as the terminal through hole 137 is formed partially 
swelling from the corresponding shape to the cross-sectional 
shape of the external connection terminal 114, alignment of the 
external connection terminal 114 can be ensured. 

On the other hand/ the connector housing 136 is formed 
Inside with a resin reservoir recess 139 with a bottcm sinldng 
below a connector abutment face 136a (heat radiation member 102 
side) as the connector abutment face 136a against which the tip 
face of another connector abuts is left, and the terminal through 
holes 137 are made in the formation area of the resin reservoir 
recess 139, as shown in FIGS. 7, OA and 8B. Some connector 
housings 136 are formed Inside with a resin insertion hole 140 
communicating with the inside of the wall part 133, specifically 
the lower side of the horizontal wall part 133b feom the resin 
reservoir recess 139, as shown in FIGS. 7, 8A and 8B, 

The resin reservoir recess 139 is provided for introducing 
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and filling a water resistance resin described later through the 
terminal through hole 137; it is inside formed with a water 
resistance layer 106 described later for preventing water from 
entering through the terminal through hole 137 to effectively 
prevent a short circuit in the power circuit section 101. 
Therefore, the water resistance resin described later overflows 
into the resin reservoir recess 139 through the terminal throu^ 
hole 137. On the other hand, the resin insertion hole 140 is 
provided for aiding in and enhancing introduction of the water 
resistance resin from the terminal through hole 137; the water 
resistance resin is introduced through the resin insertion hole 
140 into the resin reservoir recess X39* 

The plan view shape and size of the resin reservoir recess 
139 are not limited; preferably, on the plan view^ the resin 
reservoir recess 139 has an outer margin set at a predetermined 
distance from the terminal through hole 137. The ptirpose of thus 
forming the outer xoargin at the predetermined distance from the 
terminal through hole 137 is to sufficiently fill the water 
resistance resin described later into the surroundings of the 
terminal through hole 137. 

The height of the resin reservoir recess 139 to the bottom 
is set higher than at least the upper margin height of the pin 
112a of the FET 112 in the attitude when the water resistance 
resin described later is filled. That is^ with the circuit 
disposition face lQ2a as the reference levefl^ the height bf the 
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resin reservoir recess 139 to the bottom is set higher than at 
least the upper margin height of the pin 112a of the FET 112, 
Therefore, when the water resistance resin overflows into the 
resin reservoir recess 139 through the resin insertion hole 140, 
the pin 112a of the FET 112 is sealed with the water resistance 
resin in the wall part 133/ as shown in FIG. 11. In the second 
embodiment, with the circuit disposition face 102a as the 
reference level, the height of the resin reservoir recess 139 
to the bottom is set roughly equal to the upper end height of 
the FET 112; the height of the resin reservoir recess 139 to the 
upper margin is 3et higher than the upper end height of the FET 
112, 

At the bottom of the connector housing 136 in the area in 
which the resin reservoir receiss 139 is provided, insulating 
projection ribs 141a and 141b are projected on the opposite side 
to the heat radiation member 102* Specifically, the projection 
rib 141a, 141b is projected on the bottom of the connector housing 
136 between the terminal through holes 137 and can intervene 
between the external connection terminals 114, as shown in FIGS. 
8A and 8B. 

The projection ribs 141a and 141b are first projection ribs 
141a provided like a sandbank in the resin reservoir recess 139 
and second pro j ection ribs 141b provided in a state in:.whicb they 
divide the resin reservoir recess 139 in the resin reseanroir 
recess 139. That is/ both side margins of the flf$t |>roj ection 
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rib 141a are provided at a distance from both sides of the resin 
reservoir recess 139; both side margins of the second projection 
rib 141b are provided integrally with both sides of the resin 
reservoir recess 13d. 

The projection rib 141a, 141b has a tip face formed to the 
height of the connector abutment face 136a, and another connector 
is abutted against the tip face as well as the connector abutment 
face 136a. Therefore, the height of the projection rib 141a/ 
141b is also set higher than at least the upper margin height 
of the pin 112a of the FET 112 in the attitude ^en the water 
resistance resin described later is filled. 

In the second embodiment, the projection rib 141a, 141b 
is formed roughly like a rectangular parallelepiped, but the 
shape of the projection rib 141a, 141b is not limited. 

Apart of the connector housing 136 positioned at the lower 
end when the connector housing 136 is longitudinally mounted is 
locally swelled to the outside, and a drain hole 136c opened to 
the heat radiation member 102 side and the outside from the resin 
seal member 104 is made in the horizontal wall part 133b in the 
swelling part 136b. The drain hole 136c is provided for draining 
water from the connector housing 136, and the water drained 
through the drain hole 136c is passed through a drain passage 
150 between the heat radiation mei^ and the^Surround..wall 

member 130 and is discharged to the outside. 

The second vesrtical wall part 133c has a drain notch 151 
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in a lower part when the distribution unit is longitudinally 
mounted, and the drain notch X51 is formed at the same level as 
or above the surface of the water resistance layer 106 described 
later. Press and stop projection parts 152 for pressing and 
stopping the bus bars 110 . forming the external connection 
terminals 114 are projected on the lower face of the horizontal 
wall part 133b. 

On the other hand, the skirt section 134 is shaped like 
a frame covering the four peripheral sides of the heat radiation 
member 102 and a pair of side walls opposed to each other is formed 
like asperities corresponding to the shape of the heat radiation 
fins 120. The skirt section 134 is formed at proper locations 
with retention claws 153 in the corresi>onding parts of the heat 
radiation member 102 so that the surround wall member 130 and 
the heat radiation member 102 can be assembled firmly. 

The lid 131 has a plate-like shape corresponding to the 
upper end opening 132 of the surround wall member 130 and is 
attached to the surround wall member 130 with a retention 
structure (not shown) or by bonding, adhesion, welding, etc. The 
lid 131 can be omitted as required; however, preferably the lid 
131 is provided from the viewpoint of circumventing exposure of 
the inside of the surround wall member 130 and protecting the 
power circuit section 101 from an external shock. 

The resin seal member 104 is formed like an annular shape 
surroxmding the circuit disposition area and can be hermetically 
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fitted Into the seal member fill groove 135. The resin seal 
meiDber 104 is provided for temporarily preventing a liquid water 
resistance resin (described later) from leaking from the 
surromd wall member 130 until the water resistance resin hardens 
and therefore the resin seal member 104 does not require 
durability over a long term and can uise a coznparatively 
Inexpensive material. The resin seal member 4 is not limited; 
a material having given elasticity/ for exaiqple^ expanded rubber 
is used preferably from the viewpoint of reliably closing the 
gap between the wall parts 133 and the heat radiation member 102 « 
The material used as the resin seal member 104 is not limited 
either; preferably chloroprene rubber, etc*^ is used from the 
viewpoint of cost efficiency^ universal use/ workability^ etc. 

On the other hand, the water resistance layer 106 is 
provided in a state in which at least a part of the power circuit 
section 101 is sealed inside the surround wall member 130, and 
the water resistance layer 106 also leads to the inside of the 
connector housing 136 through the terminal through hole 137 - The 
top face of the water resistance layer 106 is set higher than 
the bottom of the connector housing 136 in the connector housing 
136 and is set lower than the projection ribs 141a, 141b, A 
specific description is given later and therefore is not made 

here* - - ^^^.^-...^ ^ ^..r.^.- ^„ -Lv ^- ....... wv:/.r;....j::.; -....^j,-; vC:.: rr.^-.^.. 

Next, a manufacturing method of the distribution unit will 
be discussed. 
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To manufacture the power module, first the power circuit 
section 101 and the heat radiation member 102 are formed (power 
circuit section formation step and heat radiation member 
formation step) and the sxorround wall member 130 is formed 
(surround wall member formation step an connector housing 
formation step) . 

The resin seel member 104 is filled into the seal member 
fill groove 135 of the surround wall member 130 in a hermetic 
state/ and the external connection terminals 114 are inserted 
into the terminal through holes 137 to fit the power circuit 
section 101 into the surround wall mexiiber 130. As the power 
circuit section 101 is thus previously fitted into the surround 
wall member 130, the alignment of the external connection 
terminals 114 with the terminal through holes 137 can be ensured. 
At this time, the projection rib 141a, 141b intervenes between 
the base end parts of the projection parts of the external 
connection terminals 114 projected from the terminal through 
holes 137. 

Next, the same adhesive as the adhesive forming the 
insulating layer 105 is applied to the circuit disposition area 
of the heat radiation mexnber 102 and the resin seal member 104 
is brought into intimate contact with the top of the circuit 
disposition face 102a surroianding the circuit disposition-area 
of the heat radiation member 102. In this state, the surround 
wall member 130 into which the power circuit section 101 is fitted 
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is attached to the heat radiation meinber 102. At this time, the 
power circuit section 101 is joined to the circuit disposition 
area on the circuit disposition face 102a of the heat radiation 
laeinber 102 with the above-mentioned adhesive* 

To attach the svirrotind wall meihber 130 to the heat 
radiation member 102, the retention claws 153 of the skirt 
section 134 are retained in the corresponding parts of the heat 
radiation member 102. For example, the surrovmd wall member 130 
may be attached at proper parts with mechanical fixing parts of 
screws, bolts, etc., or by bonding, adhesion, etc.; any known 
attachment method is adopted. To use a resin having an adhesive 
property as the water resistance resin described later, the 
surround wall member 130 may be attached to the heat radiation 
member 102 by temporary tacking. 

on the other hand, to attach the power circuit section 101 
to the circuit disposition area of the heat radiation meniber 102, 
the same adhesive as the adhesive forming the insulating layer 
105 (in the second embodiment, adhesive made of epcxy-based 
resin) is applied; any other adhesive having high thermal 
conductivity may be applied, needless to say. However, as the 
same adhesive as the adhesive forming the insulating layer 105 
is applied, the insulting layer 105 is formed reliably. That 
is, for example,^ if. a pin hol^ o,ccTgMCS:;Wh^^^ 

105 is formed, the pin hole is filled up in the applying work 
of the adhesive and the adhesive for bonding the power circuit 
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section 101 forms a part of the insulting layer 105/ so that the 
power circuit section 101 and the heat radiation member 102 can 
be reliably insulated from each other. 

Then, the power circuit section 101 is pressed at proper 
parts through the upper end opening 132 of the siirround wall 
member 130, particularly the fringes of the power circuit section 

101 and the periphery of each FET 112 are pressed for firmly 
joining the power circuit section 101 to the circuit disposition 
area of the heat radiation mextd^er 102. As the power circuit 
section 101 is thus pressed and joined to the heat radiation 
member 102, the bus bars 110 positioned on the back of the power 
circuit section 101 are embedded in the adhesive, so that a short 
circuit between the bus bars 110 can be prevented reliably 
because of the insulating property of the adhesive, and the 
thermal conductivity between the power circuit section 101 and 
the heat radiation member 102 can be enhanced. 

Thus, the power circuit section 101 is disposed in the 
circuit disposition area on the circuit disposition face 102a 
of the heat radiation member 102 (circuit disposition step) and 
the surround walls surrounding the circuit disposition area on 
the circuit disposition face 102a of the heat radiation member 

102 containing the power circuit section 101 are formed by the 
surround wall, member .130. and: f\anction .as a weir^ for^^ 
resistance resin (surround wall formation step)* 

After the surround wall formation step and the circuit 
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disposition step, a predetermined amount of liquid water 
resistance resin is filled into the space surrounded by the 
surround wall meinber 130 and is hardened to form the water 
resistance layer 106. 

Specifically/ first the heat radiation member 102 to which 
the surround wall member 130 is attached and on which the power 
circuit section 101 is disposed is set with the circuit 
disposition face 102a xxpward/ and the liquid water resistance 
resin is filled through the upper end opening 132 of the surround 
wall member 130. The liquid water resistance resin is filled 
to the state in which the various electronic parts (FETs 112) 
mounted on the power circuit section 101 are sealed. At this 
time^ the water resistance resin overflows into the connector 
housing 136 through the terminal through holes 137 and the resin 
Insertion hole 140; the amount of the water resistance resin is 
set so that the water resistance resin reaches to such an extent 
that it does not reach the tips of the projection ribs 141a/ 141b 
in the resin reservoir recess 139, as shown in FIGS. 9 and 10. 

In the state In which the water resistance resin is filled, 
the control circuit board 113 and the bus bar Implementation 
board 111 containing the base end parts of the external 
connection terminals 114 are also immersed in the water 
resistance resin^ bufc the tips of :4^ie . projection ri*s-14i^^ 
141b are projected from the top face of the water resistance resin. 
On the other hand/ the circuit disposition area is surrounded 
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by the resin seal member 104 and thus even the liquid water 
resistance resin does not leak from the gap between the heat 
radiation member 102 and the surround wall member 130* 

The water resistance resin may be any if it provides water 
resistance; the material, etc«, of the water resistance resin 
is not limited. However, as a liquid resin is used as in the 
second embodiment, the water resistance resin can reach all parts 
of the surround wall member 130 for providing reliable sealing. 
Preferably, if a material having given elasticity and shape 
retention after being hardened is used as the water resistance 
resin, the effect on the FETs 112, soldering, etc., is small. 
Further, preferably a silicone-based resin, etc., is used from 
the viewpoint of providing not only excellent heat resistance 
and cold protection, but also good electric in3ulatlng 
properties* If a material having an adhesive property Is adopted 
as the water resistance resin, applying work of a primer, etc., 
can be skipped and work can be more slxiipllf led. Further, If a 
material excellent in thermal conductivity is adopted as the 
water resistance resin, heat radiation of the heat radiation 
member 102 Is promoted and in addition, heat is also radiated 
from the water resistance layer 106, so that the heat radiation 
property can be made superior • 

The filled ^ water^ resist ance^r is - tJiermally hardened - 
to form the water resistance layer 106. Thus, the water 
resistance layer 106 Is formed on the inside of the surround wall 
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member 130 and in the lower end part of the connector housing 
136; it is formed sealing at least a part of the power circuit 
section 101 and the terminal through holes 137. On the other 
hand/ the water resistance layer 106 is formed in the state in 
which the projection ribs 141a and 141b are projected from the 
top face of the water resistance layer 106, as shown in FIGS. 
9 and 10. 

Next, the lid 131 covering the upper end opening 132 of 
the surrovmd wall meidber 130 is manufactured and the water 
resistance layer 106 is formed and then the lid 131 is attached 
to the surroxmd wall mezoiber 130 with the upper end opening 132 
covered. The attachment structure is previously described and 
therefore will not be discussed again. 

Manufacturing the distribution unit is now complete. 

According to the distribution unit, the water resistance 
layer 106 is formed on the inside of the surround wall member 
130 for sealing the bus bar iirplementation board 111/ the various 
electronic parts such as the FETs 112, and the control circuit 
board 113 except the external connection terminals 114 of the 
power circuit: section 101, so that effective water resistance 
of the power circuit section 101 can be provided. Moreover/ the 
water resistance layer 106 seals the terminal through holes 137. 
That iS/ the water reststmce layeir£©6-S ^ 
section 101 is used to seal. the terminal through holes 137 in 
the connector housing 136, so that water resistance of the 
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external connection terminals 114 to the terminal through holes 
137 can be provided according to the simple structure and 
effective water resistance of the connector and by extension of 
the whole distribution unit can be provided. 

Particularly/ according to the distribution unit of the 
second embodiment, the water resistance layer 106 reaches the 
inside of the connector housing 136 through the terminal through 
holes 137 and the top face of the water resistance layer 106 is 
set higher than the bottom of the connector housing 136, so that 
when the water resistance resin is filled, the water resistance 
resin overflowing into the connector housing 136 trani the 
terminal through holes 137 can be visually recognized and 
accordingly the base end parts of the external connection 
terminals 114 can be sealed and insiilated reliably. 

Moreover, the water resistance resin is filled so as to 
become lower than the tip of the projection rib 141a, 141b and 
therefore the top face of the water resistance layer 106 is set 
lower than the tip of the projection rib 141a, 141b. Accordingly, 
the external connection terminals 114 projected from the water 
resistance layer 106 can be insulated from each other reliably 
by the projection ribs. The portions of the external connection 
terminals 114 projected higher than the height of the projection 
rib 141a, 14 lb : are - insulated, as the coiuiector ; is connected to 
another connector. For example, if a water drop, etc«/ is 
deposited on the top face of the water resistance layer 106/ the 
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projection rib further projected upward from the water 
resistance layer 106 can serve as a barrier, reliably preventing 
tlie deposited water drop from intervening directly between the 
adjacent external connection terminals 114 and causing a short 
circuit therebetween. 

Further, since the tip face of a different connector abuts 
the tip faces of the projection ribs 141a and 141b and the 
connector abutment face 136a, when the different connector is 
connected, it can be positioned reliably* Moreover, the top face 
of tbe water resistance layer 106 is set lower than the tip of 
the projection rib 141a, 141b in the resin reservoir recess 139, 
so that a situation in which the water resistance layer 106 
becomes an obstacle when the connector is connected to the 
different connector is circumvented. 

On the other hand, according to the manufacturing method 
of the distribution unit, liquid water resistance resin is filled 
into the space surroimded by the surround wall member 130 and 
then is hardened to form the water resistance layer 106 for 
sealing a part of the power circuit section 101, so that water 
resistance in the power circuit section 101 can be provided- On 
the other hand, a part of the water resistance resin is introduced 
into the connector housing 136 through the terminal through hole 
137 and the water resistance l;ayef-^06^ i;s- 1<^^ 
terminal through holes 137 in the presence of the water 
resistance resin in the connector housing 136, so that it is not 
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necessary to provide an additional step for water resistance in 
the connector and effective water resistance of the connector 
and by extension of the whole distribution iinit can be provided 
easily. Moreover, water resistance in the connector can be 
provided easily and thus the manufacturing efficiency is 
ixc^roved. 

Moreoverr the height of the bottom of the resin reservoir 
recess 139 is set roughly equal to the upper end height of the 
FBT 112, so that when the terminal through holes 137 are sealed, 
the power circuit section 101 can be sealed containing the FETs 
112 and effective water resistance of the whole distribution unit 
can be provided in a small amount of water resistance resin. 
Moreover, when the water resistance resin overflows into the 
resin reservoir recess 139, the power circuit section 101 
containing the FETs 112 Is also sealed with the water resistance 
resin and the reference of the fill amount of the water resistance 
resin can be set. Sine the upper margin of the resin reservoir 
recess 139 is set higher than the upper end of the FET 112, the 
whole FET 112 can be sealed with the water resistance layer 106. 
Even in this state, the water resistance resin does not overflow 
the resin reservoir recess 139, so that while water resistance 
of the whole distribution unit is provided reliably, 
connectivity to another.- connect or, can; be- ens^^ 

Although the distribution unit and its manufacturing 
method according to the second embodiment have been described. 
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it is to be understood that the distribution unit and its 
manufacturing method according to the invention are not limited 
to the second embodiment and various modifications can be made 
without departing from the spirit and the scope of the invention. 
For exazDple, the following modifications can be made: 

(1) The order of the steps is not limited to the order in 
which the circuit disposition step and the surround wall 
formation step are executed at the same time as in the embodiment 
and may be any order in which the surround wall formation step 
is executed after the circuit disposition step, for example. 
However, the surround wall formation step and the circuit 
disposition step are executed at the same time, whereby it 
becomes easy to position the power circuit section 101 and the 
work efficiency is improved* 

(2) In the embodiment, the coxmector housing 136 formed 
integrally with the surroimd wall member 130 is used and the 
connector formation step and the surround wall formation step 
are executed at the same time, but the connector housing 136 may 
be a separate part or may be formed integrally with the lid of 
the case. However, the bottom of the connector housing needs 
to placed lower than the upper margin of the surround wall member 
and needs to be disposed in the water resistance resin before 
the water :resistance.:^resi^^^:is.-^hardened^^^ f'^^:^:. -^^M^-f :>:^i-r#r^s 

(3) The shape of the distribution unit is not limited to 
that in the embodiment and may be any other shape. 
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(4) In the embodiments^ a thermosetting resin is used as 
the water resistance resin and this water resistance resin is 
thermally hardened to form the water resistance layer 106/ but 
the method of forming the water resistance layer 106 is not 
limited to it. As filled water resistance resin is left standing 
for a predetermined time, the water resistance resin may 
natxxrally harden to form the water resistance layer 106. 

As described above^ according to the first aspect of the 
invention^ while a short circuit between the fuse connection 
terminals is prevented reliably according to the simple 
structure/ the fuse connection terminals are formed in the state 
in which they are placed near to each other, so that the 
distribution can be furthermore miniaturized. 

On the other hand, according to the second aspect of the 
invention, the electric connection box includes the distribution 
unit that can be made more compact, so that the electric 
connection box itself can be made compact. Moreover, the fuse 
element is placed saddling the unit side fuse connection terminal 
and the bus bar board side fuse connection terminal, so that the 
occupation area of the bus bar board itself can also be reduced 
as compared with the case where all fuse elements are ass^nbled 
on the board. Since the unit side fuse connection terminal and 
the bus bar board side *use <sonaectldn:i:ermi 

connected through the fuse element, the number of connection 
parts decreases and the structure is sin^llfied and the 



€0 



connection reliability is enhanced accordingly as compared with 
the case where bus bar terminals are abutted against each other 
and axe joined aside from the disposition part of the fuse 
element . 

Further/ according to the sixth aspect of the invention, 
the external connection terminals are formed in the state in 
which they are placed near to each other/ so that the distribution 
can be furthermore miniaturized, and the surround wall zaeidber 
can be formed inside with the water resistance layer for sealing 
a part of the power circuit section to provide effective water 
resistance of the power circuit section. Moreover, the water 
resistance layer leads to the inside of the connector housing 
through the terminal through hole and the top face of the water 
resistance layer is set higher than the bottom of the connector 
housing, so that the water resistance layer being formed in the 
connector housing can be visually recognized and thus the base 
end parts of the external connection terminals containing the 
terminal through holes can be sealed reliably with the water 
resistance layer and insulation at the base end parts of the 
external connection terminals can be ensured reliably. On the 
other hamd/ at the bottom of the connector housing, the 
insulating projection rib intervening between the external 
connection terminals and having the ^ tipr againsfcrwhich- the 
different connector is abutted is projected on the tip side of 
the external connection texminals, and the top face of the water 
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resistance layer is set lower than the projection rib. ThuS/ 
for example, if a water drop is deposited on the top face of the 
water resistance layer, the projection rib further projected 
upward from the water resistance layer can serve as a barrier, 
reliably preventing the water drop from causing a direct short 
circuit between the adjacent external connection terminals • 

According to the eighth aspect of the invention, to join 
an external terminal to the external connection terminal from 
the direction roughly parallel with the circuit disposition face, 
the extension part can be placed at a distance from the heat 
radiation member in the presence of the upright part, so that 
the extension part can be placed at a sufficient distance from 
the heat radiation member and a short circuit in the extension 
part of the external connection terminal can be prevented 
reliably. The deflection regulation part can regulate 
deflection of the upright part caused by the external force 
(insertion force) acting on the extension part at the connecting 
time with a different external terminal. That i5# the external 
force (insertion force) acting on the extension part at the 
cozmecting time with the different external terminal can be 
substantially supported on the deflection regulation part. 
Therefore, various disadvantages occurring as the insertion 
force propagates to the power circuit section along the bu^^ 
can be circumvented « 
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